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met} ^pmmnmimm looat, ^pwwlw 
mvmui o o acom^^t to^t^EiiS'fti 

J»BIMN&ft9ffi 100ai:± »>*|»f$*Lfc»MK*» 
WMfcrt KE«i-*WiWl 5 0 i: (ftl) £/?iv> 

tee** i ^ft^^ toa^er t KVkfcr 

i 6 o a t , «risEtt#s 1 5 o a^oft/m 

f£ 1 7 0 fc , tJieJESS#«^^#S 1 6 0 a <75UJ* K 

auess«#'a 1 7 0 **ti*-*-*w»#» 1 8 0 1 
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10 



20 



1 

m m-r * ^pm^mmmmm t s m^pmm, w&Xkw 
untax k&c? § &mm#L%t<n%%sim$itis<o&& t m 

CJSHftlc & * J: o m& L T&SgJg KESSiS X Wl 

[tt*a2] ^^siiS^aasjiF^spi^xftSB^t 

LT*<OX&mfr&.9\- £ *) <Sv>$> e>30> C#> § <b*t£* 

*) i£v>£> fe*tfc*Rft**l •> ft»t &iS** 

[if** 3] #^BIfc«IWa ! a««ittW-«lt»fe*tfc» 
87- 9 K*-tfV»fc«l • J£I§ • • «X • jfc* • ft 

* • **B«>*iift0 3*4"fc< t i> i-o*m$)t txm^ 

Z>Zb\ l zX<?xmJ&Ztitz&&*7 f Mzft-t2>\D ; gp * 

i £ i £ n 

Ti = I (#««5fclEttia>*&Si£ttflDB$|iaS) 
I Ti — Ti X Xi = Tz X x 2 + Ts X x$ +-Tn X x*. 
fctfU 0.3 £ xi £ 3 
x, > 1 

Xi > Xz > X 3 > ••• >X n 
[H**8] rfc©ffi|B**v»M:#ft* * [ft 2] 

1 < i ^ n 

2 ^ k^ 20 kl*5£» 

Ti = Z (#«fll5fe«affii<)D«kS^i<!i:©^fHJ«) 
n k-1 

Z Tt — Ti X Xi - I (Tr X Xi) = Z (Ti X Xi) 
i=k i=2 

fc/cU 0.3 £ Xi £ 3 

i < k CD±:£ Xi > 1 

i S k Xi £ 1 

X1 > xz > x 3 > ••• >x n 

[is** 9] ^(ofttamert^ffiatab^v^iffft^ [&3] 

* (»3) *fflv»rftjei-4#^auesEift«i»*tt. 



o »** i e«to#^jueK«iHfPika. 
^©Biti:ft*»«*ff ^ is** i isM<o^pmmm»: 



is** 6] *^nmn 

a^«fc, SHH**3t»> lifliB?$#«E<*JR 

E*^B«S«Hfta¥«'CA*#J , 'OBI»tft"*i8.a* 
fr ? IS** 1 IBfEWW^aS^SIftHftlSUlo 
[IS** 7] #)*0*CTJMfc~i:©E***v»«i#«* 

[SU] 



(3> 



9 7 4 9 9 



1 £ i s£ L LI*Jfe» 

ZT, = Z(Ti X Xi ) 
ZTi 



Xi = ri X 



z( T. x n ) 



fc/cU Xi : X2 : X3 : ••• : 
n , r2 , rj , ••♦ r L 
n > r2 > r3 > 

[|£91<£>SMffl&Si9!] 
[0 0 0 1] 

[0 0 0 2] 

\z-otixm-k.-tz><r>*Vj<~?5&.tLX. ttm&X&n 
jt* I p. 349 ¥S4fl 0fl) .a 
i-„ 9 0 OttA£«P*fe^iZm*4ttbi-'«4llrtrl2n 

iftw#«, 9 1 o\i%p<r>*iP : %&ft<F>\£v**m&-r 

-5*^e^^aai#S> 9 2 OJiil^EM^Titm^ 
3 o F>3 <0 \£ v * * itft L TP i tch_max * fcfc 

LitER»7t*^*n^EW«) tf *■ tPitch.ma 
*iit®.-tZ>m%.&. 1 8 0 liiSS^t&0#«, ESS* 

wl, i 7 ott*j»oaue«ift*ff d#^aaE*»#s-c 
[0003] m±o «t ? $ tt^sesfco^iftK^ 

**2 5 0msecJ£Ui<OEfifl£&aJU H 8 <D (1) 
fc#-XtL 7 
>-XcDg|j$Siti1-*o *^gBf^f-ttm¥S9 o o-e 
(2) r/TLfc7l/-X©S!iS**f, 3o<Dt^EPflto 
Ji?ft»BU *tJ3^SB 9 2 0-?Il*f»»3*?ES5 
(07 *,SiS5l; v >f-JS?£^*Pitch_maxi:-t- 4„ Mfl^ft 
180t (3) xmLtzm l*^EW<0|Bj&* (V_st) 
K:i3tt£IS&<7>#Stegs* t r s U »J»¥Sl 8 0H 

r s *eirr*o #^isjs^si^a»±ftij«^e 1 8 o«t 

9 4 011 (4) -C^LfeV_st^t>> 2000msec iX-<DS$ffl 
Zftm-f&o fflMUHfgl 8 OKi t)V_st^(b. 2000msec 



Xl = r» : re : r3 : *•• : Tl 
•*• > rn 

£-e£>S£B-ciS&<o#gfg5££ r s *ib ret -e^fbS 

<MfP¥ftl 8 OiZfcm-fZo «^«5 9 2 0-C (5) 
t^LitSnf^EHO (n5sk) l::j3tt.&¥i§fcf •;''?- 
Jgi£&-^?^fb.^>Pitch (n) tPitch_max£Jt!5EU Pitch 
(n) **Pitch_maxO 7 0%J: v> i # <0*SMiP# 

SlSOtin^gW^fi^ (rs-0.1) 

8 o jt $ fiat * o*^aae*»¥«-c 

20 (6) -C-^L£V2_st^<b, 2000msec SWffiir, # 
&femt (r s -0.1) ret-C^k^-ti-T^iSJSgE 

*©*-Xi -CiK^EI8<0 (5) (6) 
LfcEBflOf&ttfciH Oil-To 
[0 0 0 4] 

[%W**»^LJ: -5 i:i--51SS] L-fc>o*<b±IBW <£ 

-xfrbovzm&mmt rt^immzmzx^x 

so e> v> * 4 v> tiffiglftia t:lo Tffi#*^^F-r -2. nTfll 

[0 0 0 5] *&w\t±. , i&<o&.%:<oT a mzM&:-rzi>v> 

[0 0 0 6] 

40 4 JlE«>B 

mm.x-&i> 0 

so [0 0 0 7] if;, *3MO*pauEXlMllflJtSK* 
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2b «5> o 

10 0 0 81 

U »B*fcis»t***i«i0>»©BStt**U>»rLs S 
[0 0 0 9] 

[JUM] 

[0 0 10] B 1 «i*»WO*^jaK«*«*l*«0» 
lOltttBfc^-rflWtrn^B-C**. H2»=i©k 

t ra— % * 3t tiSB^-tcov^-C lil^— ff-f- Srft L T v» 4 © 

Bit* <t tfit^a Kxzmmmvmfci'ir 1 ) &mm 
mm^m^WLi i o at, %pumt.i£&itKiW>zm^h 

S£*3B 180 ti*PBKBB*&affi 1 

0 0 a i QfiHI**lfc*)»o«S¥ttr tOBfRflSSrff 
«Fl-4tt-I^#St?*»). 1 5 OtiA^Sftfc^t^P 
BfHtWff&aSB 1 0 0 a «t »)fE3^ft/>:SgJSi:tf^ 

si80i Q&&3*^mft***BiiB»«aff 1 

0 0 a <fc 0fS»Stt^«l3ffi#eri:tClB«-rS|Bl!g^S 
-C* •> , 16 0a tifB«¥-S 1 5 0 KB* 
ftrfcoSgJKtB#F«flftJ: •> ffi^t-^/^Btlfflft^A 
*3itrt:**©i#W*U*L< J:? CffB, 
£fc5S-f ^>£t«i#ft^*S#S-C*>4o l7 0liiE1I* 
13:1 5 OfrbXjjZHZm^rV&ffi. #ft*-ff9#^« 
JK^&^g-?* *K 1 8 0 m$R8*flSSSB 1 3 0 a-?& 
je**tfcBW. #«^K*cf§, A^Sft^rg-J^&a 
ffiri cHtfS I50ii) i^t^tb #7^*^81 
fgl 7 0^E»**v»tt#*t4J:}fcB«^«l 5 
0tt^Sf»fSl 7-0t««ti«»#8r* 

[oo i i] j^ioiTicma^n^iii&CTo^^ 

1-£o Aa^tttfWMMMMftaB l 0 0 a i:Bffi# 

gi 5 o^e»s*t*„ «j*Bits&feaff 1 ooat- 

t^SIfSffiifS 1 1 0 a «i$*«§B 1 2 0 *#Bg L 
T***BliL, fi«Lfc**0*i*ttfc«§*!ia*fT 



To K**Bitflr»»i¥« i i o a »±wsiatsife 

ro«»***ijf*»t«o 17I/-Xrt-ctoi:4flMl 

aw* aw L-c*$fcm*ti»>ffr»t*. #j 

^fgl 4 OU-ttfElf^ei 5 0M5«i-S o ft*? 

io tuo li^Bfass&s^e 1 ioaiu*sft 

fc&a#terfc©B#Hft*ffl£LB«#Kl 5 0M£« 
■f*. BUM 1 5 0 liW^BBWBJfta^tS: 1 l 0 a 

1 4 0 i »>fi5j*$*LfcB*W«* 17U-X»E 
(Rl) OiCtraiflHUfSl 1 0 a 

[0 0 12] B2CO (a) C^tioC TiSrMgKi 

#g2*58W£*g 16 0a ttEtt^R 1 5 0 «#B LB 2 

20 o (b) ic^i-^dicasfgi^ia^fttt^ttfci&a* 

ft*1.2«K#fti"* 0 17U-X£fl:«>«*ISUH-fcfc 
*>1 7U-XrtO^»aJMtOI»Hlft«r-fr«-Lfc**2 
Titi-4„ 12© (b) (c) C^t i i C» MWSti 
*«»>#tt'bilfc»ai|HtKWt&#***v»liffiB* 
S-xit-fio 12© (c) Cfti^C, 1IS2)5> 
&n*«9ttttfe*fc»a*ttfcov»TTifcxi*r*£ 
fcBO-frW-* 1 , 2Ti*»?>TiK1.2*i|kCfc«[*«C/t 

£B»**v»l±#*4s*«|fp^«l 8 0^g2t4. 
30 Li54»lJ3.^«>xit±0.8Jfll±1.2*a»T*»)x iiU^ 
iv>»*Ki »>/J>$v*xi, id* J: 9*£v>*frK:J: i)* 
|t>xi^ii©J:t£„ MB^Rl 8 0l±«fca# 
ffirtOff»*4v»tt#ft*4r#^aa£jElft¥fl:l 7 0 
CffilL, A**J»*B11*«1 5 0 i IJBftfffiLT^ 
1 7 0 Kfilti. 1 

[0013] (Stfeffl 2 ) jlcC^Off 2 <D£ttff fc 
40 [00 14] B3li*»B©»2©*16«fciitt*** 

autjE*««at«o«fl'**i-aijftrn ? *b-c** 0 
®m-tz>o m 1 o=gpmwmm®mu 1 o o a b 3 

■K*Jv»T**fBIMMM&a»l 0 0 b 
tfSf^gl 6 0 a**l 6 0 b ICfgfcofe^liB 
1 tra-4»jST*4o MSOtrtBlfWHIl o 
0 b li'g-JfrBSfeSB&a^e 1 1 0 b i: , ab p>t6- L*IS; 
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^punw&im&WL i i o b**#Bs-r<5##2 2 
[0015] y.±.<7>£ o KmfcztLttmMm^pm 

BAlttl 0 0 b.fcBtt*«l 5 0^fiSitS*i.Ao 
BttBKfea^&l 1 0 b»i*fe*C*»lHUI&CT«J 
»?#;IA#K4 mx.bfLtzX4 ?f2 6 OKio 
-C«&$ii.JtS**2 2 0 a*<9 2 2 0 d Ov»i* *x*>*# 
MLT*J**BlfcU WH5i:»tJifcjWf-#i* 
K * c, c #*Jft $ tLfeftB * r * KBI&IS* * * T f i 
#>hz\t\z£ h#^ro*l*lft4mS»B*iff^. **fc 
t^iflSfelflil 1 0 b WHS* ^tAi) Six 

fc*^toa^K*tntL» a*acKa^v»-c 1 n 
ttmiier t kwwr 1 4 0 & 4 cFstg^e 

1 5 0^f5^1-So ■ l 4 0 lit^EifiisiI 

fsi 1 ob £*> 2 titzttkmm&zbnmm&im 

SLfBH^Sl 5 0M5jti-^o E«¥K1 5 Oit^P 

ttmrnmua&sti 1 0 b «t HzritsfL^&am&ri: 
izxti^p. m&m&izmsif^wti 4 0 4 vmmzn. 

^0j*4l7U- X^fBlt-t * o (ft 2 ) O i fc*J» 
BKSS«kS¥Sl 1 0 b-e#J»)fttf t>*.7tgg*££> 

[0016) ffil8#ft3ti*5E¥IS: 160b J±IB«¥S 1 
5 0 £-#HBLU4<75 (b) K^i-4-?K£»£l 
#tt<b^3t«kSme*1.21g^#ft-r^ 0 |4W (c) 
KjjrT4-?K, *S«^4m±<0^a^SrBEiBSL*S 

e>Tifcl.2**it/;«i:*M*4:&»*> n £»J»5fttte>*L 

mz-o^x t ; k 1 mjio x i *m c tzm^m^ l < 

fc-5>4o3-xi£ife5EU jalffirt^EifeiVWi 
#ft^**U«l¥Sl 8 0-M£>rt& = iztZLiifilVM 
Ox i «±0.8JSl±1.2*S|-e*'3> i^*<t ») A-£v>«£-K4 
»?/hSv»xu i**4 O/h^v^-g-ici i)*:£v>xi£-5- 

x.st<ott5, mm^WLi 8 0 rtosns 

*#^«rfBtg#S 1 5 0 4 *) Of Iftt LT#2*»*Se*# 

S170 Kfiirr *„ 1 7 0 i*m«# 

«4 *HS&$*i£ffiSt&*v>li#ft^K*cfv>T4!!! i aJii 

[0 0 17] *K*»W©*3©|li6«C 
OUT. iISr#iL^A'f.^ta„ 
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[0018] m5n*%w<Dm3(onmMKi$i l fz> : gp 

El 6 KZ<D%Mm<0 9 4 Afir- h«r^i- 0 SS3CD|yfc 

s&w-f *<> Hi o#WB«w»tta»i 0 0 a**, mz 
iz&^x&pmmwmt&m&i 0 0 c ks§ie*>19E*s 

#S^*je¥IS: 1 6 0 a >0* 1 6 0 c iz^t> *) , 4 2 0 a 
-n^otffiDfrofcJiWiUll tra-*«fiS;-C*4„ f* 
10 §4 2 0 a~n(4fc£^i:#l£;ES:ft£»ffiKJSt:fcfg 
**»o#**»ttUfcE«k«E#-C*4o 4 6 014^ 
BfMNM&a^B: 110c ^#IHi-«flMF 4 2 0 a ~ n 

[0 0 19] jy.±<OJ:dlc^$H^^3 0||JS^|OW 

giW-r-&o S-TIUlOjttt«i:n*CAa*^tt*>»B 
mB-^SgB 10 0c 1 5 O^fiSSWo 

swwi*5io*S4 6 oiz&bfrabmwtz&zx-ty 

h$*l*:Sfc#4 2 0 *»*K*K')¥S4 6 Oi-frLX 
20 #SSLt> «JinBmffi4&a¥8 110c tit*J»*BM 

tbhtitz, #®-g-J*<o|6Hlc«-l5-rs 1 rt^lOf -e<0£ 

30 p<omimmm r t tctt^#g houj: ^lats^s 1 5 
o^ejtr *o tn*#«i 4 otttmiffiHifR 

1 1 0 c «t •) A***tfc5ftaJHtri:oli»|lll«*«3feL 

iatg#s 1 5 0 ^■gii-r I5«^© 1 5 0 {±#^sist 
1 ioci *)fe^$*x^^am^rt^A 

SSJKiJ «t i^¥S 1 40i *){Zi&$titzft 
P3«* 1 yu-Xfi-Mm-fZo (ft3) OiC^j&Ba 

ws^s^ei 1 0 c-c«oft^e>*tfc*****Ttt 

*5o ff«l#«^»!:5E¥S 16 0c J±IS«¥S 1 5 0 * 
#MLH6© (b) ^^-f i a ^#SSJK^WLT#x. 
40 f>^t-i.)E«lab-&vM±#ft^xi(0, lISrt<Ditrii 
C*^* httfz&T r i** C^^-T^T 
OUZi^X 1 7U—X^tfL/:itr*2Ti*I^L^ 

iUm^SLl 8 O^ffilti. fc/*Li*»J: >)A#v»« 

it-rso ftijw^si 8 ojijaa^ertojE^^^v^ 

•4#ft**#>*aaES£!ft#S 1 7 O HfeitL. A**J» 
*IB1i#S 15 0 4*) Pf tTHJ LT*^aaE8E»#« 1 7 

50 o tc^iti-^o ttPHtaemwfiSL 1 7 0 iiftij»#s4 *> 
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am s titz ess* z> v> am&mz&^^x mm&u r t 
[0020] &±.<D£ J )\z*mm<n3'o<n>mfcMiiZJ:n. 

\t. Kti^p^^pmmmm^MUi o o tnm^mm 

SB13 0-M5SIU S?«l 2 0 itzlim&lzfcC-CAJ 
6 Oi:i •? $J ft-* 2 2 0 * 

gc*&r>3N£4 6 oifrLxmmmmz&mztitzftw 

4 2 0 £#MU ^MUSMf&fttS^S 1 1 0 iZ&^X 

vm-tm. itm u Mm^wmmkmin-ox^pio^ 
©^Hrt(o*iiKs-*!iBfL, -embmmtwmztitz 

**vMi, «ui»¥Si 8 o^ftkamfirttc^iSjSiE 
[oo2i] ^w^HJ&fli i iz&^xm&miz 

[0 0 2 2] *S£91<D||ifc0[l 1 KJ3V>T±S&> ifc 

[0 0 2 3] ^^onjfe^i i izts^x m&wuz 

[0 0 2 4] *8HOXttfli 1 iC^V^T^SaS 

fSWiIfg 110a l±S£* 1 2 0 t&m-t&k Ltztf 

ommzn •y+i.zx -?xw m&zntzmtr* 
[0025] *mwoym&m 1 \z&^x^pmm 

Wm*UM^& 1 1 0 a 1 2 0 £#BS-f-& i: L7t** 

temz ixtz&mz&m-tz t lx i> &v>„ 
[oo2 6] %*s, *%w<r>nmm i izis\,>x (&n 
zm^xi£mw3:3i*&:%.LtzTi)mmm2<D£7\z m 

2) ^fflv'ttii/'o 

[0 0 2 7] fcfc, *5l^cDHJiWI 1 Ki3V>T (ft 1 ) 
*fflv^rBb«S#ft^5r^L/c^HJa^J3 0i:^lc (ft 

3) Srfflv^TfcA^o 
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[0 0 2 8] £J3, #$&$<OH;Sfcfil 2 com 2 Kj3V>TJ* 
♦ 2 2 0»iatf>t>d<0 4 8S£LJta«2«!li£U:Offi<0 

[0 0 2 9] *&9JO?Ufcffl 2 K£v>-c, *J*B 

a©SlftSI¥S 1 10bt 2 2 0 a ~ d c9g=$E?>ijEI 
9Jfc;L«*# 9 *>*W >^2 6 0i-ioT=fT 

[0 0 3 0] ^H^cOltifeCT 2 ic^v^-r, #J»B 

KSR i l o bii*fe*Ui«>»ffiKJEBCr4S!j»> 
10 mz.XJ3iZ£ •j-gjlj^x'bft./i^.'f -7^2 6 0 tioT 
^$ft.f>:5^#2 2 0 a~d=Sr#B?.UT#^fcglit/>: 
*Jfe^3 60J:Tlc^#^l3l<9^®S-^tTfBat«E 
# § tLfctt#*#JR LT#^fc®m L T fi.v» 0 

[0 0 3 1 ] ^i5, *»M«0||jt«2»c*JV»-C, #]*B 
lam^S^Sl 1 0 bt±*<b^U«>^®tClStT«J"J 
#x.A^^i »>«J*»#ie»itfc^-f yf2 6 0 i:icT. 
S^§*t7t^#2 2 0 a-d*#JHUT*^*BIfc.Ufc 

20 [0 0 3 2] ^^60Hife^l2 lCi5V^T, 

utiRwifai i o bn^m^r^tx^^fifz^p 

fc#J «9 ft tt -5. i: LtztK ^MM KOXi izW&miz®.^ 

*ssfcSij#Jt±gi5, &mzmm-t2>8>wnz\±&\,*nm 
m*m*)ttvz>tLxi>&^ 0 

[0 0 3 3] *^C0*jfe^!l2 K^X. (ft 

2) fcfflv»-CEE«S#«*fc*5EL7t* f IIJte09l<OJ:^lc 
(ftl) £fflv>T«>&.v> 0 
30 [0 0 3 4] ^iJ, *#&^<OHife^!l2tci3V»T> (ft 

2) zm\<*xE.m<t&mzik%.Lfz*mMm3<o£7iz 

(ft 3) *JBv»T«>Av\i 

[0 0 3 5] JSriJ. *%W<r>nMW2 iZiS^X, 4W± 
0*SJSfc#J e>titz!emi£tiLiiZjp}LX 1 *«co# 
ft^i-:5r^*,IE^S-#x.^**. 4Jil^-<0 2^±2 OtlT 

[0 0 3 6] =Sri3, *^0O||Jfi«»!l 3 ICiJV^T. ^PU 
ifgjUIfSl 1 0 c l±ab<b;o*Ca6»®Kl&i:-C-fc y 
h 3*LfcSMI4 2 0 ^tH*t')¥S4 6 0 fc^LT 

40 itmLX'&ptvmLtzw. $mm2<r>z.7\,z%pmm 
mam&s. t «ft <n&m t <omm * * <( y + k. t ^ x 
®<o&z.. mm$titz&&*mm-tz>tLxt>&^ 0 

[0 0 3 7] £J3x **WC0|life«>il3 tCiJV^T. %PU 

WM&t&M&Wi l l 0 c (iab^^C**ffi^JSi:T-fe .x 
h $n./^^#4 2 0 *##8*tl)¥g4 6 0 fc^LT 
*RBLT»J**BIKUfc5J«. nt&Ml<0£7\zmm$ti 

fz 1 O(0^#fc#HBL,T'{>g.V^o 

[0 0 3 8] ^^OHiS0lJ3lC^V>T. ^PB 

iSEmfg^s^gi i o bitRts tr^txiiztitz&p 

so fcooil£-K*tHru a-frKOfiv»»fl-Ji%«»fc LX 
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[0 0 3 9] £33, ^SSW^HifctaJ 3 K33^T, (& 
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